A succinate-mineral salts medium of pH 5.2 provided selective enrichment conditions for Rhodomicrobium vannielii and for a new species belonging to the Athiorhodaceae, described herein as Rhodopseudomonas acidophila. Sev'en strains of the new species have been isolated from different soUirces in the United States and Ger- In his monograph on the purple nonsulfur bacteria, van Niel (4) showed that the use of different substrates provides a convenient means for the selective enrichment of different members of the Athiorhodaceae. He noted that extensive experiments on the effect of pH on the enrichment of these organisms had not been performed. His enrichment experiments were usually conducted at a pH between 7 and 8, and yeast extract was added to the medium. The pH range for growth of the resulting pure cultures obtained by such methods is generally between pH 6 and 8, the pH optimum being somewhat above 7.
and motile by means of polar flagella. Multiplication occurs by budding. The photopigments consist of bacteriochlorophyll a and carotenoids of the spirilloxanthin series, together with new carotenoids. All strains can grow either under anaerobic conditions in the light or under microaerophilic to aerobic conditions in the dark. No growth factors are required. The range of simple organic substrates photoassimilated resembles that characteristic of Rhodomicrobium. Good photolithotrophic growth is possible at the expense of molecular hydrogen; thiosulfate and sulfide are not utilized.
In his monograph on the purple nonsulfur bacteria, van Niel (4) showed that the use of different substrates provides a convenient means for the selective enrichment of different members of the Athiorhodaceae. He noted that extensive experiments on the effect of pH on the enrichment of these organisms had not been performed. His enrichment experiments were usually conducted at a pH between 7 and 8, and yeast extract was added to the medium. The pH range for growth of the resulting pure cultures obtained by such methods is generally between pH 6 and 8, the pH optimum being somewhat above 7.
We examined the effect of low pH values (5.1) on the enrichment of the Athiorhodaceae, with succinate as a carbon source. From such enrichments, seven closely similar strains which grow best at pH 5.5 and 6 were isolated. The new strains differ from all known species of the Athiorhodaceae and are described here as a new species of the genus Rhodopseudomonas: R. acidophila sp. n.
MATERIALS AND METHODS
Sources of strains. The first strain of the new species (strain 7050) was isolated by enrichment from a water sample from Crystal Lake, Urbana, Ill. Many water and mud samples from different localities have been studied subsequently in order to find out how common and widespread the new species is. The additional six strains described in this paper were isolated from the following natural sources: strain 7150, Lake as much as 7 ,um long (see Table 1 and Fig. 1) . A tendency to form somewhat irregular and swollen cells is apparent in all strains. The formation of rosette-like clusters, typical for R. palustris, has been observed only in strains 7050, 7250, and 2751. All strains show polar cell growth and multiply by budding (Fig. 2) . In this respect, the new species is similar to R. palustris (6) . In contrast to Rhodomicrobium, the strains of R. acidophila do not form a tube or filament between mother cell and bud; the bud is sessile on the mother cell and separates by constriction when the bud reaches the size of the mother cell. After separation, both mother and daughter cell again bud at the newly formed poles (see Fig. 2 ).
All strains are motile by means of polar flagella and are gram-negative. The photosynthetic membrane system has been studied in thin sections by electron microscopy. As in R. palustris and Rhodomicrobium, the membrane system consists of parallel lamellae which underlie and are possibly continuous with the cytoplasmic membrane Physiological and biochemical characteristics. R. vannielii is the only purple nonsulfur bacterium so far described which does not require growth factors. All enrichment cultures in which R. acidophila was detected microscopically yielded pure cultures of this organism which grew well in succinate mineral medium. R. acidophila is accordingly a second species of the Athiorhodaceae which does not require organic growth factors. 30 -min intervals to show the outgrowth of the sessile buds, the division by constriction, and the further outgrowth at the poles of the former division. Phase contrast, X 1,500. Pictures by Heather M. Johnston. munication). Preliminary results indicate that all strains contain small amounts of carotenoids of the normal spirilloxanthin series, in addition to four carotenoids of unknown structure which have not been found in other purple bacteria. These latter carotenoids appear to be a particular characteristic of the new species.
DISCUSSION
The use of an acid succinate-mineral medium (pH 5.2) for the enrichment of purple nonsulfur bacteria provides a simple method for the selective isolation of the new species R. acidophila and of R. vannielii. Both these species share a relatively low pH optimum for growth (approximately pH 6.0 for Rhodomicrobium as shown by studies with six strains) and do not require growth factors. They utilize similar ranges of simple organic substrates for phototrophic growth. Both species can grow in the dark under aerobic or microaerophilic conditions. (This is true for the six strains of Rhodomicrobium that we have examined.) However, the growth rate of Rhodomicrobium is higher in the presence of amino acids or complex organic nutrients, whereas that of R. acidophila is not affected or even inhibited.
On the basis of its reproduction by the formation of a bud at the tip of a filament extending from the mother cell, R. vannielii (1, 2) has been excluded from the Athiorhodaceae and placed in the order Hyphomicrobiales in the seventh edition of Bergey's Manual of Determinative Bacteriology. However, Whittenbury and McLee (6) recently showed that Rhodopseudomonas palustris and R. viridis both multiply by budding; the bud forms at the end of a tube which develops at the pole of the mother cell that does not bear the flagellum. These three budding species of purple nonsulfur bacteria have in common a photosynthetic membrane system which consists of parallel lamellae underlying and continuous with the cytoplasmic membrane; the membrane system is formed de novo in each developing bud. Whittenbury and McLee (6) discussed the possibility that this particular type of membrane system is correlated with reproduction by budding. R. acidophila also multiplies by budding, and all strains have a membrane system which is similar to that of the other budding species (G. Morphology: Cells rod-shaped to elongated which are photoassimilated by R. palustris cannot ovoid, slightly curved, 1.0 to 1.3 ,um wide and 2.0 be utilized by R. acidophila: amino acids, cyclo-to 5.0 ,um long, some strains up to 7 um long; hexanecarboxylate, benzoate, and thiosulfate plus multiplication by budding; no tube or filament bebicarbonate (see Table 2 ). On the basis of their tween mother cell and bud. Motile by means of particular characteristics and the above-men-polar flagella. Gram-negative. Photosynthetic tioned differences in comparison to R. palustris membrane system: parallel lamellae underlying and R. vannielii, it appears proper to recognize the and possibly continuous with the cytoplasmic seven strains as a new species of the genus Rhodo-membrane. pseudomonas.
Culture: Photolithotrophic (with molecular 
